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Correlation between Worm Burden and Schistosome Pigment in the Liver
of Mice Experimentally Infected with Schistosoma mansoni
by GENOVEVA M. DE UMPIERRE and JORGE CHIRIBOGA, Puerto Rico Nuclear Center,a San Juan, Puerto Rico,
and J. PELLEGRINO, Instituto de Biologia, Universidad Federal de Minas Gerais, Belo Horizonte, Brazil

It is known that red blood cells are ingested by
schistosomes and that haemoglobin is actively meta-
bolized inside the lumen of their gut and finally
transformed into a granular pigment. This pigment is
swept back mainly to the liver of the vertebrate host,
where it is taken up by phagocytic cells.b A proteo-
lytic enzyme with a marked substrate specificity for
haemoglobin has been found in ground-up prepara-
tions of adult Schistosoma mansoni worms.c

In mice harbouring bisexual and male S. mansoni
infections it was observed that a linear relationship
exists between the schistosome pigment accumulated
in the liver and the duration of infection. Daily
pigment production, expressed in terms of haemin,
was estimated to be 1.19 Itg per pair of schistosomes
and 0.2 ,ug per male in unisexual male infections.b

In order to investigate the relationship between
the schistosome pigment present in the liver and the
worm burden, 5 groups of 10 mice, each weighing
20 g, were respectively infected with 25, 50, 75, 100
and 125 cercariae of S. mansoni (Puerto Rican strain
maintained at the Puerto Rico Nuclear Center, San
Juan) per animal, using the tail-immersion method.
The surviving mice were sacrificed 8 weeks after
cercarial exposure and the worm burden was deter-
mined by perfusing the liver and mesenteric vessels
with normal saline and by a thorough examination
of these vessels for any remaining schistosomes.
The liver of each animal was then weighed and
minced with fine scissors. The whole liver was
homogenized with a sonifier and an acetone powder
prepared. Haematin was extracted from a 25-g
sample of the acetone powder according to the
technique of Kloetzel & Lewert.b Haematin concen-
trations were determined spectrophotometrically at
400 nm by comparison with a haematin standard
under the same conditions and the total liver pig-
ment was then estimated. Determinations of the

aThe Puerto Rico Nuclear Center is operated by the
University of Puerto Rico under Contract AT-(40-1)-1833
for the US Atomic Energy Commission.

b Kloetzel, K. & Lewert, R. M. (1966) Amer. J. trop.
Med. Hyg., 15, 28.

c Timms, A. R. & Bueding, E. (1959) Brit. J. Pharmacol.,
14. 68.

RELATION BETWEEN NUMBER OF WORMS AND AMOUNT
OF HAEMATIN IN LIVERS OF MICE INFECTED

WITH S. MANSONI

No. of No. of surviving Total Total
schisto- animals liver weight (g) haematin (mg)
somes in group + SE of mean SE of mean

0 (controls) 9 1.82+0.11 0.255+0.019

1-15 11 2.25+0.17 0.548±0.053

16-30 12 2.28+0.13 0.856±0.090

31-45 15 2.02±0.10 1.361±0.079

46-60 6 2.19±0.23 1.711±0.170

haematin content in the livers of 10 control mice
showed that it ranged from 0.174 mg to 0.343 mg,
with a mean value of 0.255 mg. Although these
values were rather low when compared with the
figures obtained from infected mice, it was found
advisable to correct the data from infected animals
by subtracting 0.255 mg. The accompanying table
shows the relation for each group of mice between
the worm burden and the total haematin in the liver
expressed in mg.
The results obtained in 44 surviving mice are

shown in the figure. The worm burden varied from
4 to 60 schistosomes (with an average of 28); the
sex ratio was 1.0 male: 0.83 female. The linear
regression curve, fitted by the method of least
squares is given by the equation y = 106.4 + 24.8 x,
where x represents the worm burden and y the total
schistosome pigment in the liver, expressed in mg
of haematin. The coefficient of correlation (r= 0.83)
was statistically significant at the 0.01 % probability
level. It is noted, however, that the individual
observations are widely scattered around the regres-
sion line.
Our data demonstrate that a linear relationship

exists between the total pigment in the liver of
infected mice and the worm burden and confirm the
observation of Kloetzel & Lewert b that no " crowd-
ing effect" is apparent as far as pigment formation
is concerned.
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Conditions Affecting the Accuracy of Potassium Hydroxide Digestion
Techniques for Counting Schistosoma mansoni Eggs in Tissues
by ALLEN W. CHEEVER, Laboratory of Parasitic Diseases, National Institute of Allergy and Infectious
Diseases, National Institutes of Health, US Department of Health, Education, and Welfare, Bethesda,
Maryland 20014, USA

In schistosome infections of man or experimental
animals, it is often important to know the number
of eggs present in the tissues. In persons infected
with Schistosoma mansoni, egg numbers were related
to the number of female worms present and to the
age of the subject.a

Caustic (KOH or NaOH) digestion is a convenient
and rapid means of preparing tissues for the count-
ing of schistosome eggs, but since the eggs are

a Cheever, A. W. (1968) Amer. J. trop. Med. Hyg., 17,
38-64.

b Cheever, A. W. & Warren, K. S. (1964) Trans. roy. Soc.
trop. Med. Hyg., 58, 406-412.

c Szumlewicz, A; P. & Olivier, L. J. (1963) Science, 140,
411-412.

themselves digested in time, the accuracy of tech-
niques employing caustic reagents is critically
dependent upon the conditions of the digestion."
These conditions have varied widely. Several work-
ers have used fresh or frozen tissues digested at
37°C in 4%-5% KOH for periods of 18 hours or
less.b' c, d Schwink e used 5% NaOH at 55°C for
6-8 hours. Gelfand et al.f digested partially fixed
tissues at 57°C for 16 hours in 10% KOH. Wright

d Kloetzel, K. (1967) Amer. J. trop. Med. Hyg., 16,
293-299.

c Schwink, T. M. (1955) J. Parasit., 41, No. 6, Sect. 2
(Supplement), p. 26.

f Gelfand, M., Hunt, R. H. & Clarke, V. de V. (1965)
J. trop. Med. Hyg., 68, 245-247.
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